Salt-triggered intermembrane exchange of phospholipids and hemifusion by myelin basic protein.
Intervesicle phospholipid exchange through molecular contacts induced by the C1 molecular species of myelin basic protein (MBP) are characterized by using methods that amplify the effect of MBP-membrane interaction. The effect of salt concentration (KCl) on the vesicle-vesicle interaction of anionic sonicated covesicles of 30% 1-palmitoyl-2-oleoylglycero-sn-3-phosphocholine and 70% 1,2-dimyristoylglycero-sn-3-phosphomethanol (POPC/DMPM) by MBP is dissected by a combination of protocols into individual steps: aggregation of vesicles, apposition and contact formation, and hemifusion. Scattering and resonance energy transfer measurements reveal that, in the absence of KCl, MBP promotes rapid aggregation of the vesicles without lipid mixing. At >40 mM KCl, the extent of aggregation is larger and time-dependent. Fluorescence dequenching due to dilution of labeled phospholipids indicates that on a somewhat slower time scale, hemifusion of vesicles is triggered by salt, with mixing of the outer monolayer lipids but without flip-flop of phospholipids and without mixing or leakage of the aqueous contents. The exchange and hemifusion are seen with anionic vesicles; the effect of the structure of phospholipid, composition of vesicles, and the protein/lipid ratio is primarily on the kinetics of these and other competing processes. Thus, at 0.022 mol % of MBP and less than 100 mM KCl, it is possible to uncouple three sequential steps: (1) aggregation of vesicles by MBP; (2) apposition of bilayers and selective lipid exchange through vesicle-vesicle contacts established by MBP, i.e., anionic and zwitterionic phospholipids exchange, but cationic probes are excluded; and (3) hemifusion and lipid mixing of contacting monolayers of vesicles.